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PURPOSE: A capacitor formation method of a 
semiconductor device is provided to form a contact 
plug without a plug poly recess process for securing a 
space for a diffusion prevent layer. 
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CONSTITUTION: After forming a first insulating layer 
(12) on a substrateO 1), a first contact hole is formed 
by selectively etching the first insulating layer in order 
to expose a junction portion. The first contact hole is 
buried by a polysilicon(13) and then polished by using 
a CMP method. A TiSi2 layer(14) is formed on a 
surface of the polysilicon, and then TiSiN layer(15) is 
formed. A lower electrodeO 7) having a cylinder type is 
formed on the TiSiN layer(15). After forming a Ta205 
dielectric layer(18) on the resultant structure, a heat 
treating process is performed. An upper electrodeO ) 
is formed on the dielectric layer. 
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35IE4^S!Alife^0H&e^S5E+ XI 505-503 
(74) CH£I2I cJg*?. SIsSJ 

(54) B>Exll ±11 °i 3\MMH HIS glB 

g gg§ BEfll SX1°J 31 EH A| El HI 5 gfSOII Bff 5J°S, TiN/TiSix/Poly-SiS OI^CHS! SEH2) = 
Sj S£in ^S CHid CHI . TiSix/Poly-Si ?5S S^SS DHS & ^ 0)1 HSi SS1HSISI01 *f<^XI^§ 
S^SIHSAM, &XIB10I OH US iii *fSS^| S£H3 S£| E|A||S(Pulg Poly Recess) §S 
m dHfllS 4= SICH §§§ B^SIS^. &I|S|oS TiNQf CHICHI TiSiNejS 0|§»oSAM m^Slg 

§ &§si2£ ms.m 4= stfe sjehi s»°i shhhaiei his &boi 5hai@ci. 



CHS£ 

m& SfXiei, TiSiNet, Pulg Poly Recess 

E 1a LHII £ 1efe geH°| gJExll S»°l 51IIHAIEH HIS SSI SSo^l ^IShCH ^i|J|2S EAI& B 

E 2a LHXI E 2efe B BtSOfl COS SIEfll SXf2| 311IHAIEI SIS 8tH°| HI *JA|0IIS tiS8t?l 9)6h01 
EAI& &9JE. 

E 3a mil E 3efer & ttSOII dig BEHI SXh°l ^HHAIEI HIS HI 2 ^ AlOtIS £88131 91 » 

01 £xl3°S EAISh BSE . 



(ES°| ?£0|| CHS ¥2 £3) 

1, 11. 21 : ^EHI 3ie 2, 12. 22 : HI 1 m&°i 

3. 13. 23 : Sei^SIS 4. 14, 24 : TiSi2S> 

5 : J\m 15. 25 : TiSiN&l 

6, 16. 26 : HI 2 g0B} 7. 17. 27 : 8>¥ 2^ 

8. 18. 28 : TaA SSSIBf 9, 19, 29 : #¥ 2^ 
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s be«i ±xi°i ^nHAig bis ggoii 3§i ^si =§i §£os sgsni net ggoii 

AH. ma ai|Q|§ 0HH8PI fl» gBS £}S8H?I ¥l& SdO g£l £1 Ail ;M Plug Poly Recess) II Si 
01 5Si tlSSIHSAM S§§ B=:sHf 4= Slfe BExll ±XJ2| ^MAIH XII £ StBOII 3e! 31 

0ID. 



£X>°1 S^SOII C0£f MIS 0l¥0ia Ta 2 0 5 =HIIDA|Ei0l|AH iSIif %S8|:>I 9loHAHfe Ta 2 0 s ¥»ll 

s ^*oi s^esife gfaoi a°u, oi^ ¥gan s?i°i aeioi &a. o\&m mmm shss^i ?)shah 

OHg 61 ¥ S = M E2J8H t!ll a 4 ^BII(Tox)» b^Oj SSIti MAI Oil VSSWE 

sife gjaoi aiebu aa. oim. sh¥ a^s anars ais^ §?, sta swots §&s! stirs & 
a. 



0181. S¥i £21 S£8tO| g2H°l BEXII 4:XI°J ^DHAIE) »IS gJS§ fl88t?l£ BO. 

E 1a mil £ 1efe SSH2I BExll ±X}2| ^IDUia MIS gg§ «88}?l fl»Ot £»3E£ EAI& 9 
SEOICf. 

£ lag S£8IS. BE XII ±X|g 1S6PI 9\m 01 dH S^UI 1S@ BEXII 3 1 & ( 1 ) &0II §2} 
13^(2)1 ggSHQ, BEXII D\&(\)°i m®¥?\ tiflb §§ii§ g^S * . S£I^£IS(3)HS s 
0HH& fl Oil xI-sm (Etch-back) Ii2S £1 All ^(Recess )A|£JC|. 

E 1bg SSoie. Tig S*f& ^ 2^ ^ xH £l g ^ A| SI-CM TiSi2B|(4)g ISBP. BSSFXI S3 ferOI 
2i = Tib SC-1 AI|g°S SI3ISICI. TiSi2St(4)£ S§jS g£6f3| 5|01 

£ leg S£8|£, SHI &¥0II TiN^(5)e SaSFOI OHUB * 11^3 3 1 311 3 2DIS S 

e idg sssie. axil &¥oii m 2 sa^(6)s is& ^ tinqi(5)oi ttas^ m 2 e^iii is 

ffCK mm 4f¥0|| RuBIS gS& ? SjajSj 3I3H3 20IS Ru^g M£I8I0I 81 ¥ S^(7)S gg&CI. 
fll 2 §Se>(6)S 81 ¥ 2^(7)2] =H ¥JHI21 ^gSlte ¥2HIS gg&CL 

E leg Sr¥ 3^(7)S S&B 3 XII Ta 2 0 s BK8) S! «¥S=?(9)g §£!8rOI 3\ 

maieis asecj. 

&3|°J g§ g Oil AH «}ci afi|Q| igggg £ne ^£|gg 8F¥a^E£ Sjfg OH CHI bloH g§OI « 

asm fan EiAiirMPiug recess) aib s§oi 4=eiaoi ^kiaieh ^p^oi oiae sef ojlibi 

^33^§ X|8|A|9|b SfS&Q. 



M'S'CV 01 ^ Jill St ^ MM 

W&M. S @SS S£0 S£l filAII^ g§§ HHfll»2SM) gSi 3^sf&3f 5AIO0 »ci &X|B|g 
TiNei CHcJOII TiSiNafg OIS&ESMI UlciaISS 2f§2J°S mS.%t 4» Slfe BfEfll 4iII2| 3iDHA|EH 

mis sat mgshfeQi n ^sioi syo. 



stssi m 

s a soil ios &e«i ^nHAia nii aasj m 1 ^Aioiib jgi 1 e^soii °\m s&¥?i 

Elfe Ml 1 §3^01 §^8 &EXII 3I&0I SlgSlfe &5II. HI 1 LH¥g SEI^BieEM DHD& 

^ S&alSIb g£l^£IS°l HE TiSi 2 af°S §«8lfe B5II . TiSiNSJg ISSIb B3|| . TiSiNSf 

^ Oil AJ&CH 81 ¥ S^S S S Site B51I. 8f¥ SSSf EM ^011 Ta 2 0 5 SSfll^g ISII 

^ ig§§ ^AI8^ B3II: ffi ^011 4f¥ S^S §^8Ffe 33llg SS8K)I 01 ¥015! 

a. 

&2I2I B3II0I1A). TiSi 2 ^S S£I^£ISS 5SS! M 1 i^ef 4JCHI Ti^S §S8h2 3^ S xl £l ^. 
SfS}5j ^0^ g§og S£|8FSAH 0|B§ TiS}g Idl»oK31 gS^CI. 

TiSiNSfS N + g S>te NH3. N2 3I^S°I isl x|£| 3^ SI Ar , He S3f dl#£! 1\±m 01 g 61 01 

600 L4tXI 700TC S?l°l gEOIIAI &D\ TiSi 2 Sf2J SSI §£1201- H£IS gaAI31 SS5ID. 

81 ¥ TIN, W. WN S Ru g3tt 0)1^ S^2S §«&D. 81 ¥ a^S Ruafg S^OIIte 

CVDSES 9ge>Q. CVD Ru^lB 0.01 m XI 10 TorrOIH, g£fe 200 LH XI 3501COIO1. 

Tris(2.4-octanedionato)rutheniumg 3l4f4fEHS Be ^ 1 UIXI 900sccm°l 0 2 l\±m S!§ 3|^S Olg 
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Ta 2 0 5 Saxliete &m^. UIBJ <&**m 0.1 LHXI 1.2TorrS SXI8CQ, B£fe 300 LUX! 400 TC^ 8 XI o( 
ffl, 170 LHXI 190"C^ ^XI3i= D\mJ\QUM «EHS Be Ta(0C 2 H 5 ) 5 2( 10 LHXI 1000sccm S£2J 0 2 

:>(^m o\mmo\ isea. 

M ig§^ 300 UII 500 "CSJ g£S?|OjiAH N 2 0 M£}^Q( SE£r X(£l£/2e(UV/0 3 ) xH£|^ ^Ale^Cf. 

i§§ ^Olle 500 LHXI 700 'C 2] ££^?IOilAi N 2 * 0 2 3(^S 0188(01 3*5 ^xHdl SEifr fflU± 
0\ yg (Furnace anneal )M «Aie.Q. 
&¥ a^e Rust SE^ TifW£ S 8«BO. 



SEB. S BBOII CBS BJEXII ^X(2| ^HHAlEi «|£ gJS2| SI 2 *JA|0||*= Bl 1 — ^iSOII 2J5H 3iJ¥:>( 

JHaat xii 1 sbroi behi j\bo\ ms&t: 331. xh 1 e^a m¥M ohh 

& « g&»8(^ BSI, MBI^ai^^l 53 TiSi 2 s[2S §£8(1= B3II. TiSiNQtg lS5f^ BJI. 

TisiNota sete aa #on wi 2 aem is^ * tisiiwoi si 2 sasfe b 

31, XII 2 S XI B Oil 6(¥ g£!8(*f BJI, 8f^ a^M 5SB SMI £011 Ta 2 0 5 & 

axuota msm m issi *yAis(e eai: * $?a»ioi #011 &¥ agstb bjib sb 
6foi oi^oiach 

#P|2| B3H0II/H. TiSi 2 ^e Mdl^dleM 5SS HI 1 SB^t gMI Tis*fi ^ xH dl el ~ . 

stetsi ^i^i^j g§o £ ^dia^AH oiB8 Ti^e m^sioi iSM. 

TiSiN9|g N + M Kb NH3, N2 J\±m°\ ^3} D\± 3! Ar , He Bit »8 UI83 Jf^M 0188(01 

600 mil 70013 £?l°] S£0||AH TiSi 2 Q|S| §£(£□( xH£l^ HS(A|31 gflBO. 

6F¥ a^e tin, w, wn a ru em- g8 chi & a^ss bsbck 6f¥ a^M Ruars aga S^OIIb 

CVD2£^ gggQ, CVO Ru^e &§*g 0.01 LHXI 10 TorrOIH, E£b 200 LH XI 350°COIO1, 
Tris(2,4-octanedionato)rutheniumM ?ltf&EH£ * 1 LHXI 900sccm^ 0 2 2}£B B8 0I8 

»« aaso. 

Ta 2 0 5 «a»o*8 &§S LflSI 8^8 0.1 LHXI I.ZTorrS S?XI8CQ ( S£b 300 LHXI 400 SXI o( 
M. 170 LHXI 190°C£ ^X|£lb 1\&D\G\\M ^|^ ^EHS Be Ta(0C 2 H 5 ) 5 2f 10 LHXI 1000sccm 0 2 
?\±m 0188(01 9ABCI. 

300 LHXI 500°C°J ^5ES?I0IIAH N 2 0 M^^OF 5Efe XF2ja/Se(UV/0 3 ) xHBI^ ^Al^Cf. 
ig§ ^011^ 500 LHXI 700 g£^^0j|AH N 2 S 0 2 0|§6(0j ^xHBI IHU^ 

01 y^J (Furnace anneal )8 6IAIKQ. 

^¥ a^B Ru^l SE^ TiNSfo^ SSBO. 



01 8K £31 ££6W S HI 1 SI XII 2 AIAIOIIB LH^ ^Ail8[ ^gSr^l^ »Q. 

£ 2a LHXI £ 2e^ S &S0II CTie! ^XF°J ^DHAIEI HIS S^SI Xj|1 MAI (NIB ^SSPI ?!6f01 

^xf^o^ £A |^ BBSOia. 

£ 2aS ST^SFB, BEfll ±Xtm «S Ojdi Q^^F U&S 3IB(11) &0II XII 1 

Mai^ai^d3)M oh eiet * aarai ^i^ii^ aots asafio. 

£ 2bS g^8(B. M£l^ai^(13)g «l 1 SB^(12) ^¥0il Ti^§ ^ ^xHEI6K)i 

TiSi 2 °l(14)e g^B a§, SfSI^! }|3I3 20|- xj| 1 §g°|(l2) ^2| Dl^g Ti^g XII ^ of 01 

^BIAI^CK 

£ 2c M &S8hB, %a ^Xl g^siS 918(01 TiSI 2 a, v (14)2| 521 gsf xH£|6(01 

TiSi 2 Q|(14)2| SBOil 3S3II TiSiN^(15)M S^»P. 0|® , axil ^¥011 XII 2 SBSv(16)§ 8 

£8h£j 6h¥ a^2| =H ^M2t ¥WI^ iSBCf. XII 2 ^2^(16)011^ TiSIN^(15)0| in#£J^ 

HI 2 IflBQ. 

TiSI 2 °^(14) 522J mm xH£lb N + M 5?^ NH3, N2 ^§1 glf xHEl 0188(04 600 LHXI 700*C 

Bflfil ££011 AH Mdl^D( xHdl^ AI8HM. Ar , He 8JK ^B dl#S ^(^M Irgsf ^(^^ BM A(8 
BQ. 

£ 2dM XII 2 gijii SBB axil ^¥011 CVD^^^ R U Qfg s 1}*^ ^|^|» <£Q\ 

s Ru^tm se.i Am ¥i. xii 2 ^a^a xiixsk^ ^&ich a(¥ a^d7)a sa^a. 

8(¥ a^(17)S §^8(^l 91 B CVO Ru^E Tr is(2,4-octanedionato)ruthenlumM JI&^EH^ Be ^, 
1 LHXI 900sccm2J 0 2 Dt±m &m 0188(01 B«»Q. OKffl. 0.01 LHXI 10 TorrOIH, B£ 

200 LHXI 3501COIC(. 
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oh¥ 2^(17)8 TiN, W ^ WN mm S9tf ^5. SAD. 

£ 2eM SfSsfS, 2 XII &¥0ll Ta 2 0 5 ^2xll^(18)M * « 4JAIB ¥1 &¥ 

S^(19)M g£6K)1 5HINAIQM HSBCK 

Ta 2 0 5 Sa»|st(i8)S Ta(0C 2 H 5 ) 5 M 170 UIXI 190^^ SXtEl^ J\mi\OUM &EHM Q JI2, 10 LH XI 

1000sccm 0 2 Bg^r^S Olgmoi 99BQ. OlffH. UfSI 0.1 LH XI 1.2Torr 

s sxism. ££^r 300 urn 4oor^ sxibck 

iS§2§b 300 UIXI 500 'C^ s^gojoUAH Ns o Mdf^OI- SE^ X*2| (A /2B(UV/0b) xHEIM BO. 
^ i5§ ^Oll^r 500 UIXI 700 "C°J g£S¥IOilAi N 2 * 0 2 3*^9 0IS6FO1 3^ S»a SEfe IHU^ 
01 a (Furnace anneal )S 9AIBO. 
6f¥ 2^(19)8 Ru^ SE^ TiNeiHM 9«BO. 



SE 3a LHXI SE 3e^ S 99 011 CTie B£SI 4:Xr2i 5HHHA|Ei SI3E 9H2| SI 2 ttAKMB 9 98121 ?I8|- 
01 ^xf*!^^ EAIB BB£OID. 

£ 3aM ^5f3, BEHI ^XfM 998131 «B 01 aH BSE Ml 3IB(21) &0II SI 1 

12 dv(22)m mm^-w i*ssE^ si 1 ss&a. si 1 s§i»oii him eieio^ 

9£l4iaa(23)» OHBB * 2 SB&BD. 

£ 3bM ^6[S, S2.|*J£I^(23)§ SBfi SI 1 934(22) &¥01l Ti^M 99B * 3^? BXIBISKfl 

tisi 2 q K24)» is§! a§, as,^ ^ui^ hoi- s§2? si 1 aem(22) 921 dibs tisis siesta 

»B|A|2!Ch 

£ 3cS S56fS, m& »XI iSf^§ 998PI ¥1^01 TiSi 2 &M24)S| 5^1 xHdl 5^ 

TiSI 2 0K24)2| S£0|| 3^31 ^®m21 TISiNQT(25)B SSffO. 01*. 29 H 9 ¥011 SI 2 9 Bat (26)* 9 
gSrSI 6^¥ £^°J *pJHI2* y§g 99BQ. SI 2 934(26)011^ TISiN4(25)0| in#£l^ 

si 2 

TiSi 2 4(24) H£°J SS xHdl^r N + S SJte NH3, N2 ^^§1 99 H£l Dr^S 0|g6r01 600 LHXI 700 °C 
89121 Si Oil AH MBI^Ql- xHdl^ 41 A| 81-01 , Ar , He gj» S99 D^S 9 911 M§ 

BO. 

£ 3dS 8£81B!. SI 2 SSB EXW 9 ¥011 CVDS^^ r u Q|M 99B * 31*12! £0r 

£ Ru4S ^BIAIS 2 = B (Concave) ^£2| 6^¥ 2^(27)e 99BCK 

61- ¥ 2^(27)§ 998PI B CVD Ru48 Tr is(2,4-octanedionato)rutheni um^ 3|^^EHS B^ ^, 
1 LHXI 900sccm°| 0 2 ^Ai BS 0IS6FO1 9«BQ. 0|dH, gf^^ 0.01 LHXI 10 TorrOIH, g£ 

^ 200 LHXI 350t)0ia. 

6h¥ 2^(27)8 TiN, W » WN §2| Dil^ S^o^ S^g 

EE 3eM SSftB, SSI ^¥«l Ta 2 0 5 SSXII4(28)S S«B ¥ 9AIS ¥i ^¥ 

S^(29)M 99 8(0) ^HHAIE^S 3J58D. 

Ta 2 0 5 8aXI|aK28)S Ta(0C 2 H 5 ) 5 » 170 LHXI 19010^ ^X|£l^ ^I^^IOIlAi D\& tfEHS D J12, 10 LHXI 
1000sccm §££J 0 2 71-^9 BS^^S OlgofOI fSSa. 01 ttH ( BS£ U|S| 0.1 LHXI 1.2Torr 

S ^X|8H2, 300 LHXI 400 ^XIBO. 

300 LHXI 500'C2J BtS^OIIAH N 2 0 Mdf^Dh 5E^ »3 d/2^(UV/0 3 ) XHEIS BO. 
*W iS§ ^Ollfe 500 LHXI 7001C2J ^£S?]0ilAH N 2 « 0 2 OlgSFOI 3^ ^xH£l SEI= fflU^ 

01 (Furnace anneal )S 4IAIBQ. 
^¥ 2^(29)^ Ru4 SEfe TIN°tSS gSt>Cf. 



& igg e^mOil Mdl^dieM OH SB ^ SB^8m. M£l^£l^2| SSI Ti£f BgAI^I TiSi 2 4§ 
99BQ. OAI. TiSi 2 42| g^AI^I ma a XI 994B TiSiN4M 9£imoi seh M aH3 

gsea. §eH2i §8 yxi°t^ tin^oi o^y hsin^m Mgm 

n, &xi4§ B^\m ui¥0ii ssspi ?ia sal Main aisi^ 5§oi ^qxi s*a^ soid. s 

SSOII CU^ ^£21 iani A(§» §?, S§°J B^^2f TISIN40H 2IB LH^^^M B§^ 



tt^B b(a SOI. B 988 TiSiNSfOll 2|B LB^»9 ^X(2| <m^I9S »aA|9IH, S§°J B 

B3K)1 5§I g 01 6^1 8r01 SS^i ^ 2^^ ^JU^r SICI. 
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(57) 

§¥S 1 

Hi i e^soii sioH as¥3i :H^afe hi 1 m^^o\ &s.m ?mo\ msa& e3ii: 
m\ hi 1 ui¥S mz\MEiBBg. omm m g&aoib &3ii: 

&3I g£l*J£|g2| as TiSi 2 et°S g&Slfe B3||: 
TiSiNafM g£81fer 3311; 

&3| TiSiNSj goil ^&CH ?59| 81 ¥ il^Sffe B3fl: 

&31 8i¥ E^m sse a»i goii Ta 2 o 5 sanies ia& ^ 9* is§§ ^aish=- e^i : si 

&3| -fef CHI &¥ S^M ggofe 331IS OI#OIXI$= 3JM ^§2? 8>fe eiEfll ^Xf°) 3HHHAI 

B HIS SB. 

H^PS 2 

HI 1 S0II &[CHAH. 

&3| TiSi 2 e|S S3| S£I^£IS§ 5SS HI 1 §0=1 &0II TiB|§ ggSIH 3^ S XH £1 e 9, s1S=! 

31311=1 aof ssisisah aiem j\^m hi :h si 01 g^sife as ^§2s si^ ysai ^xi°i 

^DHAlEi HIS SS. 
S?S 3 

HI 1 tfOII SI 01 AH, 

&3| TiSiNetg N + S 3*fe NH3, N2 3|^g°| §£l Xl£l 3|S SJ Ar, He §31 HISS 3ISS 01 got 

01 600 LHXI 700 *C S¥I2| SEOIIAH &3| TiSi 2 =!°l S0i SB1SDI Xl£l£ §! SI A 1 31 S^SIfe 51 B m 

§25 olb BJEMI SXI2I ^IIHAIEI HIS SS. 
§?S 4 

HI 1 SOII SI 01 AH. 

&3| 8I¥ 2^8 TIN. IN. WN Si Ru mHi 0UBt 2^25 ggSlfe 31 ^§2£ 811= ySEXII 5iXI 

21 ^DHAIEI HIS SB. 

D^PS 5 

HI 1 SOU SICHAH. 

&3| 8I¥ 2^8 Ru=iS SSU S^OIIfe CVDSHS SSSIfe SS ^§2S Slfe SJ-EHI SXISJ 9HIIH 

AIEI HIS SB. 

ti^PS 6 

HI 5 SOII SIOIAH. 

&3| CVD Ru=tS 0.01 LHXI 10 TorrOli. 8Efe 200 UXI 350TC0lffl, Tris(2,4- 

octanedionato)rutheniumg 3I&&EHS £!E 9 1 LHXI 900sccm°l 0 2 3|Sg gfg 3ISS OISSI01 IS 

Slfe 51 § ^S2S 811= SJ- E HI SXI°I 3HDHAIQ HIS . 
S^PS 7 

HI 1 SOU SiOIAH. 

«3| Ta 2 0 s #SHI^g H J§£ LH°| gf^g 0.1 LHXI 1.2TorrM SXI5II2. SEfe 300 LHXI 400 °C£ ^Xl 
§101, 170 LHXI 190TCi5 ??XI£Jfe 3IS13I0IIAH 3I& &EHS TafOCzHsJsS 10 LHXI 1000sccm §E°I 

0 2 3ISS 01 §8101 g^olfe 51 § a§2£ Slfe HI SXI2I ^DHAIEJ HIS SS. 

S^S 8 
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Ml 1 SOII <210\M. 

s=*= ig§g 300 UIII 500'C°I SEg?IOIIAH N 2 0 8£|S0I £b X|2ia/2^(UV/0 3 ) XHEIS *JA| 
Sib 21 «S2£ 51b B}£HI SXI°I 5HIWAIEI HIS S3. 

S?S 9 

HI 1 SOII StOUH. 

S3M i§§ *0llb 500 LHXI 700-C2I ££3?I0IIAH N 2 0 2 J\±m 0|g8|0| 3^ §XH£I £Eb ffl 

US 01 y§! (Furnace anneal )S ^AlSIb SSSIOI OlipCHIIb 3J§ ?§°S Sib BPS XII SII 

21 911IHAIEI HIS SB. 

m=?& 10 

III 1 SOII SICHAH, 

S2I S¥ Ru2f £Eb TiN^SS SSolb 51 «g°S Sib SI|°I 3\WM& HIS 3 

3. 

S^S 11 

HI 1 S@j§OII 2JSH SS¥?I :>H3Slb HI 1 S H S^OI IS@ 9SEHI 31901 HISEIb 931: 
S3I XII 1 LH¥M i£l^£l52S OH D S ? S9SISIb 93I; 

S3I S£I*J£I£2| 50 TiSi 2 a*2S SSSIb 93II: 
TiSiNSfS §S8lb 931: 

S3I TiSiNSIS 5SS SHI SOII SI 2 ae^S SSS ? S3I TiSiNQ|OI k§£lb HI 2 59|i§ S 
SSIb 931: 

S3I HI 2 S§!S2| S! H9 0II 8I¥ SSSIb &3JI: 

S3I Sl¥ 5SS SXII SOII Ta 2 0 5 $?a»ata SSS * ^ IS§I SAIolfe 9311; g 

s^i &a»w go« a? m^m sssib e?tis oi^ouib 5§ ?§°s sib 9ehi sii°i ^dhai 
a his ss. 

a?» 12 

HI 11 SOII Si 01 AH, 

4*31 TiSi 2 2fS S3I S£l^£ieS SSS HI 1 a 8 Of SOII TiSJS SSSlin 3^ SHEIS 3} 43 

3I3)|2| ecu saisieAH oi se tiq}§ hi:hsioi sssib at ^§°s sib 9ehi sii°i 

^DHAIEI HIS S3. 

S^PS 13 

HI 11 SOII SIOIAH, 

S3I TiSiNeig N + S S*b NH3, N2 3IS§°I gsl fl£l 31 S §J Ar , He §31 'Jg dlWS 3ISS OlgSI 
01 600 UIII 700 1; g?|2| SEOIIAH S3| TiSi 2 ^°l 50i S£IS0l xHEIS HSIAI31 SSSIb 2i = 

§2? Sib 9 SHI SI|2| 3IDHAIEI HIS S3. 

S?S 14 

HI 11 SOII SUCH AH , 

S3| 8I¥ TiN, W, WN S Ru #31 i8 Olllf 2^2§ S^SIb 2i ^§2£ Sib BE SI SII 

21 9I1IHAIEI HIS S3. 

S^S 15 

HI 11 SOII 9lO\M. 

S3I ol¥ S^S Ru^S SSS S^OIIb CVD32S SSSIb 51 ^§2S Sib 9EHI SII°| 9IHH 
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aie) Hi 2 as. 
16 

XII 15 SOII 21 01 A). 

S2I CVD Rua^S 0.01 LHXI 10 TorrOIH. 200 mil 350"COIQ1, Tris(2,4- 

octanedionato)rutheniura§ 3ISSEHS e.^ * 1 14) II 900sccm2| 0 2 21^* y§ }|^S 01 g 61 01 IS 

Slfer 21 g Slfe ±X}2| 5H AH Al a S3. 

S^S 17 

«l 11 &0|| 91CHM, 

40| Ta 2 0 5 SSaiajS S!§£ LH2J 0.1 LHXI 1.2TorrS ^X|S|2. SCfe 300 LHXI 400 'CS SX| 

6104. 170 LHXI 1901CS ^X|£|fe UISHMOHAH 3>IS SEHS SIS TafOCzHs^Sr 10 LHXI lOOOsccm §E2| 
0 2 3I^M OlgSIOI i!g8|fe 2S ?§2§ Slfe gVESI 4: XI 21 EHBIAIEI «is aa. 

§)^?S 18 

M 11 SOU 210IAH, 

S?l iggg 300 LHXI 500TC2I SES9I0IIAH N 2 0 §£I^D| SEfer XI2|<y/2^(UV/0 3 ) flEIS ^Al 

olfe 3dS Sffer eiEfll £X|2| ^ IIH A| EH SS. 

S?S 19 

XII 11 SOU 9XO\M, 

S2I iS§ ^OHfe 500 LHXI 700 1: 21 S£g?|0l|AH N 2 §! 0 2 }|^S 01 g 81 01 3^ §5H£I £E!= ffl 

L|^ 01 (Furnace anneal )§ ^A|8|fe S^H SS8I01 OI^OHXIfe 31 "§2S Sfe SI £ XII iXI 

°i ^dhaiei xiis as. 

§?S 20 

XII 11 SOU SIOIAH, 

S3I S¥ S^S RuQf SEfe TiN2|og ISSIfe 31 ?§2S 811= SfESI ^X|2| 5IIIHAIEI XII 5 S 

a. 



—105 



-100 



10-7 



[3H^ 61^2002-0002756 



^110 



-105a 



— 100 



JSE&fc 









\ 

115 



•- 105a 



-100 



: &1d 



125 120 
4- 



115 



-105a 



-100 



125 120 



-130 



10-8 



IJWm ^ s 2002-0002756 



£&2b 







125 1» 


3 






ft 











-125 
- 120 






1 15 



£2 2d 



-140a 



_i~125 
Z -120 



_ -145 
-105a 



120 



-145 
-105a 



-23 
.22 



21 



10-9 



SJWmm =2002-0002756 





m 









--22 



— 21 





F 


y 


H 


| C9 

— 28 
^ 27 
-26 

-24 

.23 
-22 

— 2! 




m 







10-10 



